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. ATTACH¥ENT NO. 1

GEB REQUISITION NO. 86-60 DACW33-85-D-0011

DELIVERY ORDER NO. 0012 ‘

INSPECTION AND EXPLORATION INSTRUCTIONS
PROJECT: Investigation of toe area of Franklin Falls Danm

SITE: Franklin Falls Dam, Franklin, NH

PURPOSE: Exarmine soils at the upstream toe of dam in the vicinity of a
depression on berm area. Conduct dye test and attempt to

determine seepage paths.

1. SCOPE OF INVESTIGATION

a. General. Excavate, backfill and compact (with bucket of backhoe)
one test pit at specified location (shown on Attachments 2 and 3).
Location of pit shall be determined in the field by tape measure by the
inspector. Log soil and boulder strata in test pit walls. Fill test pit
with water and dye. Conduct a systematic monitoring program of the
upstrean and downstream toes and inlet and cutlet channel areas to check

for exit of dyed water.

b. Test Pit.- A backhoe with operator will be furnished by the
Government. .The backhoe shall be used to excavate a test pit up to 2
depth of 12 feet. Test pit shall be logged (on NED Form 119) by a
geologist; all four faces and bottom of pit shall be photographed.
Excavated materials shall be placed in three separate piles from each 4
feet depth of excavation for later backfilling in the inverse order of
excavation. Side slopes should be sloped to safe angle to avoid cave
in. Any tendency for caving and the degree of excavation effort shall be
noted on the logs. The test pit will be located on the exploration plan
(over an existing depression that measures 9'x 13'x 3'deep) with a minimum
cf 3 physical ties. Jar and bag samples shall be taken of each major soil
strata and the sample depths will be noted on the logs. A cobble and

boulder count shall be performed.

Test pit shall be backfilled and cohpacted as follows:
Backfill material shall be placed in pit with backhoe in uniforz loose
24 inch layers, then compacted by pressing, with the bucket of the backhoe

until surface of layer is firm and ccmpact.

c. Dve Test. Test pit shall be filled with water to within
approxicately two feet of the surface (if possible) and maintained at this
level during the normal 8-hour working day. The pit will be filled for
four consascutive days. Florescent dye (red) shall be added to the water,
in the test pit in sufficient quantities to keep the water brightly
colored. The Government will furnish a 4-inch pump with aprroximately 500
feet of 4-inck hose. The contractor shall also furnish florescent red

dye.
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_  The inspector geologist 1all make hourly checks of tI! upstream and
_downstream toe areas to observe the exist of dyed water. An inspection
‘route (see attachment 2) will be set up in the field and the inspector
vill maintain a daily log. Any exit of dyed water will be marked on the

plan and promptly reported to Geotechnical Engineering Branch.

2. SITE CONDITIONS

- The site is the Corps of Engineers Franklin Falls Dam at Franklin, NH.

The test pit will be excavated on the upstream slope as shown on
Attachment 2. Inspection for exit dyed water shall be along the upstrea

—~and downstream toes of the dam.

Upon completion of the work, the site shall be returned to its
-~original condition and the site will be approved by the danm Project

Manager.

-=3. RIGHTS OF ENTRY

The inspector is responsible for coordinating all work efforts with
..the Project Manager at the Damsite, Mr. Odias LaRoche, tel.
(603)-?34-2116).

4. COORDINATION

Mr. Paul L'Heureux, Corps of Engineers (617)-647-8669 shall be
~ contacted five days prior to the start of work and every day during
working hours by the inspector to repcrt how work is progressing.

5. EXPLORATION

The exploration shall be designated TP 86-1.

"'6. GOVERNMENT REVIEW

‘The Government will review the draft geotechnical report submittal as
“well as the completed report. Subsequent to such review, the Contractor
shall accomplish any corrections which may be directed as the result of

the Government review.

7. COMPLETION SCHEDULE

e

Services under this delivery order shall start within seven calendar .
days after receipt of the delivery order. The duration of the field work
is estimated to be five work days. The geotechnical repert shall be
.~submitted in draft format for review (by the Government) no later than

seven calendar days after the completion of the field work. Government

review will take approximately ten calendar days from receipt of the draft
.report. The final geotechnical report shall be submitted no later than
seven calendar days after the receipt of the draft report and shall
incorpcrate all corrective actions noted by the Government on the draft

_.report.



8. QUALITY CONTROL

You will be held responsible for the quality of the maps submitted and
for all darages caused the Government as result of your  negligence in the
performance of any services furnished under the contract.

Although submissions required by your contract are technically
reviewed by the Government, it is emphasized that your work must be
prosecuted using proper internal controls and review procedures.

The letter of transmittal for each submission which you make shall

include a certification that the submission has been subjected to your own

review and coordination procedures to ensure (a) completeness for each
discipline commensurate with the level of effort required for that
submission; (b) elimination of conflicts, errors, and omissions; and (c)
the overall professional and technical accuracy of the submission.
Documents which are significantly deficient in any of these areas will be
returned to you for correction and/or upgrading prior to our completing
our review. Contract submission dates will not be extended if a
resubmission of draft material is required for this reason.



b. Project Site

The project is at the site of a flood control dam, containing the water of the
Pemigewasset River in Franklin, New Hampshire. The investigation covered an
area of subsidence measuring 9'x13'x3' deep on the upstream 25 acre terrace of
said dam. The location of the test pit is shown on the test pit excavation
drawing in Section 8.

Cc. Purpose

The purpose of this excavation was to recover soil samples for classification,
check for a phreatic surface (if less than 12 feet below grade) and to
introduce dye to aid in studying the movement of subsurface water. The
information gained by these methods is used to develop an understanding of the

causes of the depression area, and what possible remedial action may be necessary.

d. Scope of Work

The scope of work under this Delivery Order primarily consisted of excavation
of a test pit (TP-86-1) on the upstream terrace of the Franklin Falls Dam.
Excavation was accomplished with equipment and personnel provided by the Army
Corps of Engineers, New England Division, as agreed to in Delivery Order No.
0012 (see Section 3a). All related inspection and investigation was supervised

by a Geotechnical Engineer and conducted by a Geologist provided by Atlantic
Testing Iaboratories, ILimited.

In addition, a dye tracing test was conducted by said Geologist. The area
surrounding the test pit was then monitored for a period of two days to check
for any significant discreet subsurface flow.
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QUALTTY CONTROL




a. General Certification Statement

I hereby certify that the above-mentioned records, equipment and procedures
were used to perform the subsurface exploration described herein. I also
certify that the work was performed in a professional manner ‘and meets the
requirements set forth in the Delivery Order. This report has been subject to
my review and is both complete and technically accurate.

CERTIFIp@®, July 15, 1986

Spence’/F. Thew, P.E./L.S.




b. Records Taken

A Geologist was on-site from Tuesday, July 8, 1986 to Thursday, July 10, 1986
to oversee excavation of the test pit and log daily activities. 1In addition, a
dye test was performed by said Geologist over the same period of time. Soils
classifications, boulder counts, and other related information was noted on the
test pit field logs (NED119) provided by the Corps of Engineers.

Information pertaining to the dye test was recorded in the Summary of
Activities and have been included in Section 5. These logs also include a
summary of daily activities, followed by a summary of telephone conversations.
In addition, a Chain of Custody Log and Safety Meeting Report have been
provided and are located in Sections 6 and 7, respectively.

Pictures of the test pit excavation were taken by a Corps of Engineers
Geologist.

C. Equipment Used

A listing of pertinent equipment provided by Atlantic Testing Laboratories,
Limited is as follows:

Ribbon for delineating test pit

- 100 foot survey chain

- Hand lLevel

Sample jars

Fluorescent dye

Pertinent log forms not provided by the Corps of Engineers

Equipment provided by the Corps of Engineers is listed as follows:

- Backhcoe with jaw bucket

— Dump truck

- Centrifugal pump (2") with 500 feet of 1-1/2" fire hose
Shovel’ :

Log forms as required

d. Procedures

1) Test Pit

Two representatives of Atlantic Testing Iaboratories, Limited were on site for
the excavation of the test pit on July 8, 1986. The on-site construction plans
were revieved prior to excavation. Said pit was then excavated using a backhoe
with a jaw bucket provided and Operated by Army Corps personnel. Soil samples
were taken and classified on site by a Geologist using the Burmiester and
Unified Soils Classification systems, in accordance with ASTM D-2488 and their
depths below grade logged on form NED119 (provided by the Army Corps). These
classifications systems are based on visual and manual Observation. Aboulder
count was made, and all unusual voids or soils conditions were noted. In
addition, the location of the test pit was found in relation to recoverable
points using a 100 foot tape measure.
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2) Dye Test

A subsurface flow tracking test was performed by a Geologist using red
fluorescent dye as per request of the Army Corps. Approximately 250 gallons of
water were used to pre-soak the test pit area in order to keep dye absorption
losses to a minimum. Following this prescaking, 0.25 kg of dye, mixed with 20
gallons of water were injected into a void space and followed with about 2000
more gallons of water. The water was added, using a centrifugal pump, at
approximately 30 gpm. All previously identified possible resurgences (dye
exits) were then monitored at frequent intervals for the remainder of the test.

e. Observations

During the excavation of the test pit, a large number of boulders were found
which eventually terminated further investigation at a depth of about nine (9)
feet. Between these boulders were noted many large void spaces, some of which
were partially filled with fluvial (water borne) deposits. As the only likely
source of the material in these deposits is the overlying fill, it seems most

reasonable to assume that the depression is the result of settlement caused by °

filling of the underlying void spaces. This is probably accelerated by high
water levels such as those that existed previous to the first sighting of the
depression. The fill placed above the boulders, known as "Dumped Fill",
received no compaction when placed, other than “movement of the hauling units
over the area" (see Specifications for Construction of Franklin Falls Dam,
Corps of Engineers, U.S. Army, 1939, section 7-03, paragraph (e)). Such non-
compaction would tend to accentuate settlement which would have taken place in
any event.

Although the extent of the voids are unknown, it is worth noting that well over
2000 gallons of water was pumped into the test pit in one hour, none of which
remained within the confines of the pit for a measureable period of time. Dye
injected into these voids was not found to be exiting anywhere near the dam
during the duration of the study. Although no definite conclusions can be
drawn based on these negative results, it is most probable that the dye and
water infiltrated through the boulders and compacted previous fill until its
downward motion was arrested by the underlying impervious blanket. Any
subsequent lateral motion would be much slower, and dye absorption by clay
within the selected previous fill and impervious blanket would probably
preclude any future sightings of exiting dye.
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DATE

Monday,

Tuesday,
July 8, 1986

Wednesday,
July 9, 1986

Thursday,
July 10, 1986

TABLE I
SUMMARY OF ACTIVITIES
Activity

- Mobilize Geologist and Geotechnical Engineer

- Time on site: 7:00 A.M. to 4:00 P.M.

Mobilize Geologist and Geotechnical Engineer to
site, arrive 7:30 A.M.

Research into design and specifications of dam

Excavate depression area test pit 10:00 to
12:00

Introduce 230 gallons water to test pit

- Inject dye (0.25 kg.) mixed with 20 gallons
water into void space. Continue pumping water;
total water introduced to test pit approximately
2340 gallons.

- Two flow tests show average pumping rate is
about 23 gpm.

- No dye observed for the remainder of day.
Time on site: 7:00 A.M. to 4:30 P.M.,
8:00 P.M. to 8:30 P.M.

- Engineer demobilized from site: 5:00 A.M. to
7:00 A.M.

- Continue observation for dye throughout the day

- Test pit backfilled by 0. LaRoche, with John
Perenteau assisting and Jerry Fairley observing.

- Dye check made from 8:00 to 8:30.

Time on Site: 6:30 A.M. to 8:15 A.M.
- Further observation for dye. None detected.

- Geologist demobilized from site at 8:15 A.M.



Date

Tuesday,
July 8, 1986

Wednesday,
July 9, 1986

Thursday,
July 10, 1986

TABLE II

CONVERSATION LOGS

Conversation

- Discuss dam construction procedures with O.
LaRoche.

-Paul L'Heureux of Army Corps contacted by
telephone about the results of the test pit. He
indicated that he was satisfied with the results,
and indicated that dye observation should
continue until the next morning.

- Paul L'Heureux contacted by telephone about
final results of dye test.



SECTION 6
CHAIN OF CUSTODY LOG



e e R T = s — e -

= ] | ATLANTIC TESTING LABORATORIES, Limited

| ‘

BROJECT: T, .o T o T e

ITEMS: Tubes

Bottles el

Jar Samples A S ATs~ s

5 7 . P
Core Boxes F D

Sampling Logs / Y/ oL

Date & Time Received Date & Time Transferred Comments Custodian -~

- A ~ i
/ — S T

e e e T — [V




SECTION 7
SAFETY REPORT



WEEKLY SAFETY MEETING
NEDSO

' 4 < ] )
THRU: Area Engimeer, /2.0 Co. /. . Area

70:  Safety. Office, NED

o L

1. Weekly safety meeting was held this date for the following persomnel:

Contract No. DACL33-Q9-D-Do(( Contracter MHlectc Tesboa obor

- )
 Conducted By |, T'ic = m persormel present ngtr) =
. V] Sub)
Subjects discussed (Note, delete, or add): (Govt)

M 385-1-1, Sectiom:

Accident Prevention Flan '/Uﬂ’t{, m[ Z/‘H?fjoA.CJ F »/\ﬁ "-é/ 5- L1 aZ ) /2

Individual Protective Equipment = A sl Fnt5 i (owes " L0 < /{( -

/ et o a1 .

Prevention of Falls - /)C‘:/( S{(f‘{ig‘ o C{{W L6y § a4 D ’

Back Tnjury) Safe Lifting Techniques - [/t v/ beec khoo or r(opr S (D ¥
T gt of te<t TpiT. .

Fire Prevention -

Sanitation, First Ald, Waste Disposal - A (/4.7 —e
Tripping Hagards - trash, hose, nails in lumber - ’]C,‘(g ko seo , Shew L'}

Staging, Ladders, Concrete Forms, Safety Nets -

Hand Tools, Portable Power Tools, Woodwcrl-d.ng Machinery =
Equipment Inspection & Maintenance (Zero Defects) = bac o bt

Hoisting Equipment - , ) ) ,
Ropes, Hooks, Chains and Slings - hoist Fepl ﬁf bocllT

Flectrical Grounding, Temporary Wiring, GFCI -
Lockouts for safe clearance procedures - electrical, pressure, moving parts -

lelding, Cutting -
s
-

Excavations - 1¢5€ P

Loose Rock and Steep Slopes = ¢ 50 C\’YL' ArLa T

A

i
i . -

Explosives =
Water Safety -

. Toxdc raterials - hazards, VSDS, respiratcery, ventilation =

Cther =
: Preparedby:r,q;«?([i“ 'I‘:.t.le/kﬁh—,f.‘ff
2. Fortarded. i / J

Signeture .k N T

Fs . | RN
@dent Ingineer )

I\\ \

| ;

NED, p05; 251




SECTION 8

FIELD INSPECTOR'S LOGS



- T ~r T T ~
eLOe >memwwM TR M%»m%w HYTHSAWYH MAN ‘NITINVY % A\ wwv“\
PRIUIT SIHOLYNORY T ONILSIL OILNYALY WYd STIVd NIDINWA |

98/61/6 STOaD 1052 = ,1
dlva]l oN L23proudl ERLAI

X

HOLINS NOILYDOT LId ISdL

AOlLI D, 1 -»N \.,
ol %\\\Q\\\WQ




b e

CORPS G-'E!BUEERS ,
NEW ENGLAND DIVISIQ‘
WTIC}S & MKTERIALW

“FIELD L0G OF MTIG m m UNETIG&TICO!

. srrs Fradigr yns Faets Lam TYPE amarm i e - nare 7 s
EXPLORATION NO._7P =80 =) cO-ORD. 'a.fﬂ‘ﬂ- Hro5te 320 iz * - "GROUND Imﬁ S42h
J'-Pmposs OF EXPLORATION. 5wegﬁ<,£ szxcss/OA/

JAR - Broww/, /17015?‘ Sawn,
' ' | 7R.CRAVEL TR S
7= 60'5’3‘*‘—" 7R v.%»‘-wﬂ'

) Cﬁaor.‘//:,wg) :

Gray /}70/57'54;41/51.&.&’ N
-‘S&NO 77(5 5-11,, p ‘ - .
vCoael._\-,s v Boveogde
| 4_ L Lecomine More
Nomerouvs Whrw De s

~ s-2 |55 Nore: @u,ccr,o Baw Samnpee
5-3 175
INEREASE v Sp,y Reroske Jas Nearto Fovroins
9 Morsrvrs 2 &5 W Wany Lrroe Lo s

[xPeorpryor’ TERMInATEL & G°

e

OIMENSIONS OF TEST PIT__ /2 X /2 x 9 222rvOL. REPRESENTED___/F #2 cu. FT

COBBLES & 4"-6"0iom. . No. o= "vor Lo cu. 1o ATER T

BOULDERS: o iam. Mo 5% w27 ou P Sormires Beren e
Over ®° Mo 30 w20 i P Esrmsrre

Remorks: /?O/}I—N!j/f/‘? ng,v—,—— PIAne [Doasnre. Pbe 1o 2 it SR 7 0 S
. —
' Sudmitted by [y, F<uer

= FORM
NED DEC 63' I9 REPLACES EDITION OF AUG %7 WHICH MAY BE USED UNTIL EXHAUSTED



SECTION 9

OTHER RECORDS TAKEN
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. SECTION VII, DAM EM_.KiZNT, BACKFILL, AYD PROTECTION -
OF EARTH SURFACES N

7-01, DEFINITION AND CLASSIFICATION;- The term "dam embanlk—

. ment" as used in these specifications includes all the Pervious and
impervious fill sections of the dam and abutments, the upstream ang
downstream terraces, the rock £ill, backing 'and filters in the dam
including the upstream and downstresm terraces and in the abutments,
and the compacted backfill around the outlet structures., The work
covered by this section is classified as followss

(a) Earth Fill (see paragraph 7-03)
(1) Preparation of foundation
(2) Compacted impervious core
(3) Compacted impervicus blankets
(4) Compacted pervious fill o
(5) Compacted selected pervious £ill
(6) Dumped £ill - -
(b) Compaction of Esrth Fill (see paragraph 7-04) -
(¢) Structure Backfill - Compacted and Uncompacted (see
paragraph 7-05), I SR
S (d) Rock Fill (see paragraph 7-06)
(e) Filters (see paragraph 7-07)
(f) Sand and Gravel Backing (see paragraph 7-08)
, (g) Gravel Backing (see paragraph 7-09) =

. ” (h) Drains (see paragraph 7-10) ' '

' (i) Protection Stona (ses paragraph 7-11) A
(3) Placing Top Soil and Secading (seé paragraph 7-12)
(k) Piszometers, Settlement Gages and Wells (see paragraph

7-.-15) . . . . o
(1) Concrete Stairs (see paragreph'7-14) -

~ 7=C2. . GENZIRAL' PROVISIONS.- (a) Lines and Grades. The embank-
ment shzll be constructed to the lines and grades shown on the draws .
ings or otherwise required by the contracting officer, increased by
such heights and widths as may be determined necessary by the cone
"tragtinngfficer to 2llow for subsequent shrinkoge or Settlement.
The portions of the dam embankment placed on the river terraces prior
to diversion of the river shall have slopes normal to the river not
steeper thoan 1 on 3, The toses of these slopes shall not be located
closer to the river then Station 15480 on the west bank and Station
2CL5C on the east bank, - ' , o . o
o <b)'Materials! Materials for the various*sectionS'of the
dam embaniment shcll conform to the respective requirements spéci=-
fied in the following baragraphs of this section., The order and lo-
cation of strudture excavation end of borrow erea excavation and the
déposit in the embankment of these materiols shall be subject to the
dirsction’of the contracting officer, ‘No brush, roots, sod ang
’pérish:ble or objectionable materials, as determined by the con- -
tracting officer, shaell be placed in the embenkment, -Any objection-
‘able material placed in the embankment shall be removed by the con-
- tractor as directed by the contracting officer, without cpst to the
Government, The suitability of each art of the foundation for
placing embenkment mat-rials thereon and of all moterisls for use
- in the embankment will bz determined by the contracting officer,

VII-1 F.F,




ety

No naterials shall be placed in thé embankmcnt waon either the moterialsg
or the foundation orn which they are to be placed ore frozen.

(c) Conduct of the Work, The contrnctor shnll at 21l tinmes
naintain the'enbanlment in & ndhmer satisfactory to the contracting

cofficer until the final conpletion and acceptance of all work under the

contract. - The' contractor may be required. to suspend work at any tine
when, in the opinion of the contracting officer, satisfactory work
cannot ‘be dons onaccount of rain, floods, cold weather, or other un—
satisfactory conditions. - Any approved enbaniment natorial wiich is
lost or rcndered unsuitadle aftor being placed iz the enbanlment and
before the cormletion and final acceptance of the work, duc to couses
that, ir the opinion of the contracting officer, are avoidable, or
under the control of the contractor, shall be replaced by the contrac-
tor in a nonncr satisfactory to the contracting officer and without
cost to the Government (sce also varcgraph 4-05). The contracting
officer may require the contractor to romove without cost to the
Governzent any naterial placed by the contractor outside of specifie
slope lincs, except for naterial requires to be placed for Lrinknge
or scttlement. - - - : Co

(4) Measurcnont ané Payment. The voluie of erbanlzient to be
paic for will be ncasurecc. between the original ground surface oftor
stripping, corrccted for settlorent as neogsured by settlenent gozes
hercinafter specified, and the linés, slopecs, and grodes of the
finished cnbanlmient as shown on the drawings or as establishel by the
contrncting officer,. Heasurenent will be nnde subscequent to conpaction
wherever compaction is préscribod. The pament for enbanlment will be
as specified in the following poregraphs of this scetion regardless of
the source of the placed naterial and will be in oddition to any
poyizent specificd for excovation in Section V, transportation of the
natericl, stockpiling, and'fohandling ncecessary or rcquired,

A

1-03. -EARTH FILL.A~(a} Preparation of Foundatione The FToundntion
shall be excavated or stripped to the depth and extent inlicated on

_the drawinzs or as otlervisc required. The Crainonge trenches in the

foundetion of the Cam embaniment in the river bed and in tie river
terraces as shom on the Crawings shall be cxeavatol and fillad os
speecified in paragraphVY;lO, -The test pits, test. trenclhics, stwip holes
and other. execavated areas, depressions or cavitics (sec prregroph 3-02)
within the linits of thoe dar: cnbankment, shall be filled with pervious
or impcrvious fill as dirccted by the controcting officer.. The fill
shall be placed in layers, noistened, and rolled in, accordnnce with
paregrophs 7-03(g), (h) ond 7-04, whonover, in the opinion.cf the corme
trocting officer, it ig possible to o so. HMaterials which cannot be
conpacted by rollcr oquip:tn y 0% acecunt of cleorances, shall be spreal.
in Y=inch layers and’conpncted with power tanpers of a type approved
by the contracting officer Taich shall sive the Jegree of compaction
required for sinilar-natcrials in the dan enbonkmont, As the fill ig
brought up, -the side slopes of the cut or mole shell be scarified, if,
in the opinion of the contracting officer, it ig required; in orcor

to provide o bond between the fill r~nd the original ground naterial,
The sices of stunp holes shall be dbrokon down, if nccessary, so as to

-

flatten out the slopes, and the hole then filled Tith aporoved noterianl

w3
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and properly rolled'or'tamjed.in Ploce, Irmodintely wrisr to Pleocing
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hutcrlals in thc den cnbonknent., thb entire foundation, except where
s it consists of rock, and except the foundation of the upstrean coror¢am,
shall be scarified to o depth Of.w inches and shall be leveled and rolled
with the same number of passes as hereinafter sp90111ed for pervious
emban&me nt. It is the intention that the immediate foundation under—
lying the fill shall be as compact as the pervious fill and shall- “be
well bonded to the overlying fill or filter. The foundation upon
which earth fill or filter is placed, except that placed under water
in the upstrcam cofferdan, shall be in o suitably dry condltlon, as
de+orﬂ1nea by the coantrdcting officer (sep Section IV),
(b) Impervious Fill., Material for the compacted impervious
core and coinpacted impervions blankets of the dan cmbankment shown
on the'drawings or as modified by the contra acting officer, shall be
sccured fron Borrow Arca A as spocified in paragraph 5-07. Each
- load of naterial to be placed in the conpacted impervious corc or
in the compacted inpervious blankets shall be the equivelont, as
nearly as practicable, of a mixturc of materinls obtained from an
approximately uniforn strip or cutting fron tho full height of a llxt
in excovation. The combined excavation and nroh“knu"t placing
opera th"u stall be such that the notcricls wrhon conpacted in the
corc and in the blanket will be blﬁﬂdbd sufficicntly to sccure the -
best practicable degree of compaction, inpornenbility and stabili ty.
(c) Pervious Fill. I torl 1 for the co‘p“ctcu nervious
£ill scctions of the drn cmbaxkmont shows on the Growings or as
- modified by the controcting officer shall Yo sceured fron any
required conmon excovetion (sec paracraph 5-08); prov1uod that any
naterial from required comlon execovoation wihich is suiteble for
. sclected porvious £i11 as specifiod in porograph 7-03(d) shall be
sclected for such use. The conmbined excavaticn and enbanknent
placing cperations shall be such that the. materinls vhon conpacted’
in the porvious fill scctions will be blencded sufficicntly to sccure
the best practicable degree of compaction and stabil itye
7 (d) Scloeted Pervious Fill, 7o securc natcrials sult““l
for use in the compocted selected pervious fill scctions of tho
- danr enbanknent showm on tho drawings, or as nodified by thc centracting
officer, the contracbl g officer will preseribe the cxcavoation in
sucn manner (sco o rophs 5-07 and 5—08) as to sccurc a ngl graded
- nixture of sand and r Vbl cf which at least 10 perceat by weight:
shall b2 retained on thc 1/&-1rch standord nesh sieve and, of thic
material passing the 1/4«1 h stondord nmesh sieve; not nore thon 5
perecent by Ll?ht shall pass +nc No. 200 standord nesi sicve.
Prcference shall be given to the use in the sclected pervious f£ill~
sccticns of any natcrial fron requ1r5¢ conron excavation which con-
forms to these requirenents (sce paragzraph 7-03(c)). If an
nnteriol fron required common exco tlo; shall be found to necet the
specificd reguirercents for selected pervious fill, thereby reducing
the anounts of naterial to be sccurce *ro~ Borrow Arcas B or C, or
e both, no chnonge thurofor will be nade in any of the re .puctlvc COn=-
tract wit prices, :
(o) Dwmed. Fill. Mo tprlwls fron "cuulLLu COHHO‘ CXco—
. vetion not acmorowed iy the controcting afficer for ucs as poervious
rill, sclected pervicus fill, or bnc“fi1l, or which are in oxcess’
of tze reguirencnts thoer fnr, shall o placed in the uncormacted
secticon of the wupstreon terrace of tho dnn. Any motorials in exces
of thc requircnents for the danm orbemlogien ; ircluding the abute
wents ond the upstroen terrace, shall e disposed of ns specified

n
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in paragraph 5-03, The fill shall be dunped and spread i3 horizontal
layers not to-exceed 3 feet in thickness or as directed., Compaction
other than that obtained by the controlled novenent of the hauling
units over the area will not be required, .

' - " (f) Objectionable Materials. In cddition to the objection~

“’ablc‘matCrial specificd in parograph 7-02(b), no stones wilich would be

retained on a beinch scroen will be pernitted in the conpacted in-

pervious core, or the canpacted pervious and compacted selceted joladay
vious fill scctions of the dan enbanlment, and no stones which would
bc retained on a 3=inch scrcen will be pernitted in the conpactad -

impervious blanket. ‘Should stones of such sizos be found in the

- otherwise approved carth fill cmbankment natoerials, thoy.shall be

removed by the contractor either at the site of the cxcavation or
after transporting to the enbankment, but prior to conpacting the
naterials-in the . dan enbanknent. , o
‘ {g) Placcnent. The distributicn and grodation of naterials
throughout tho conpocted carth fill scetions of the dan shall be such
that the dan ombanliment will be free from lenses, pockets, streals,
or layers of natcrial differing naterially in texture or gradation
fron the surroundi=ng notcrinl., - The dunpirg of the natorial from the
different parts of .the required common exeavation aad from Borrow
Arcas B ond C shaoll be at loeations on the crvankrient as directed by
' the contracting officer, and for this burpose the contracting officor
nay direct ‘the points in the cnbanknent, whore individunl loads shall
bo depositod, to the end that the nore porvious material shall be
placed in the outer portions of cach section. 1In particuilar, tie nost
pervious material cléssified as sclected pervious fill shall be placed
within the outer 6 feot,neasured herizontally, of cach sclected pervicus
sactinon, After-dnnping, the naterials shall be szreat by bulldozers
or otler approved netheds in onproxinately norizontal laoyers over the
breparcd foundation or the rolled fill, The irmpervious naterial shall
"be harrowed where necessary, by passing over the materiol in such
layers with a disc type Lorrow a sufficient numboer of tirics to dreak
and cut up lunps for rmore effactive rolling. The thickness, before
corpaction, of ‘cach layor of materisl shall bo not greater than 5
inches for inpervious natorial nor nore than 12 inchces for pervious
anc. selected pervious moterinls, - The loyers shall oxtend at an
approxinately uniforn elcvation over. the ontire width of the Cross—
section of the dan and for the entire length of the scction under
construction. The top surface of the. embanlment during construction
snall be kept erowmed, with graces not to. exceed U4 pércent, 50 that
the £ill will drain fresly toward tie slopes, antt . shall be nniantained
at all tines in such namner that no wntoer vockets will be formed under
cany weatlier conditions. If, in the opinion of the contracting officer,
the rolled surface of-any layer is too srooth to bond properly with
the succeeding layer, it shall be roughenes or looscned by'scarifying
tothe satisfaction of the contracting officor before the succeeGing
layer is ploced thercon. Ruts in the surface of any loyer shell be
~filled in a ranner satisfactory to the contracting officer, before
conpacting, _ :

o h) Moisture Control, -The inpervious, the vervicus or’ the
selectel Porvious materinls in ench loyor, while being Conpactcd ol
rolling, shell contain the amount of noisture required for optirun
cor:paction, as deterninaed by the controcting officor,. n=d the noistur:
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-content shall be unifc throughout the layer, The apy zation of
water to the impervious material, if required for this purpose (see
paragraph 5-07(b)), shall be-done at the borrow area'in so far as
practicable, as determined by the contracting officer, and shall be
supplemented as required by sprinkling in place on the embankment,
The amount of water. applied shall be accurately metered so that the
minimum amount of applied water shall bring the water content of the
meterial to the optimum for compaction., The optimum moisture cone -
tent for the impervious material is approximately 10.to 15 percent
by weight and for the pervious and selected pervious materials is
approximately 20 to 25 percent by weight, but the contracting offi-
cer reserves the right to vary the moisture content as may be re~
quired. -The optimum moisture content for the pervious and selected
pervious materials approximates the moisture content of these
materials when saturated. The contractor shall maintain adequate
facilities to provide the amount of water required. If deemed..
necessary by the contracting officer, the compacted layer shall be
sprinkled previous to the laying of an uncompacted layer.

-7-04, COMPACTION CF EARTH FILL.- (a) Equivment, Equipment
consisting of a double drum sheepsfoot tamper roller, or a disc
tamping roller, pulled by a cyawler type tractor weighing not less .
than 20,000 pounds and which is weighted or equipped with a bull-
dozer, or both, to increase its totalweilght to not.less than 29,000
pounds, shall be used for-compacting the earth fill in the embanke
ment. The design and operation of the compacting equipment shall
be subject to the approval of the contracting officer, The speed
of the compacting equipment shall be not more then 3=1/4 miles per
hour, The rollers shall conform to the following requirements:

- (1) Sheevsfoot_roller, Each drum of the double tame
per roller shall be .approximateély 4 feet in width and shall have
temping feet uniformly staggered over its cylindrical surface and be
provided with cleaners. ZEach tomping foot shall project approxima~
tely 7 inches from the roller's cylindrical surface and shall have a
face area of not less.than 5§ nor more than 7.square inches. The
spacing shall be such as to provide not less than 1-1/2 tamping feet
for each square foot of cylindrical surface., The sheepsfoot roller
shall ‘be weighted so that the total weight of the rcller and ballast
in pounds divided by the total area of the maximum number of tarpe
. ing feet in.1 row generclly parallel to the axis of ‘the roller shell
be not less than 200 pounds per square inch, Tamping feet shall be
- added or removed as directed by the contracting officer,

..+~ (2) Disc roller. The disc roller shall have approxi-
mately 12 discs with face widths not less than 1-1/2 inches ror more
than 2—1/2 inches, The discs shall be not less than 40 inches in B
diameter and shall be spaced approximately 6 inches center to center,
Each disc shall be free to revolve independently of the other discs,
The roller shall be weighted so that the mean intensity of pressure
on the segmental face area subtended by a chord having a middle or-
dinate of 1 inch:shall be not less than 60 pounds per square inch,

(v) Compecting Impervious Fill, When each layer of the
impervious fill has reached the moisture content required for op~
timum compaction as specified in paragraph 7-03(h), the layers
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shall be compacted by passing the tractor and either roller specified
in paragraph . 7—04(a) over..the lazyer 6 completé passes of the tractor
treads, - One pass of the tractor tréads as used herein is defined as
one complete coverage by the tractor treads over the entire surface
of the layer, If the moisture content is greater or less than that
requlred for optimum compaction, the rolling shall be delayed until
the proper moisture content, as determined by the contractlng officer,
has been rcached,. . o
. mpacti ious o ecto sryion When
each layer of pervious or selectcd pberOUS earth £ill huS attulned
the moisture content required for optimum compaction as specified in
paragraph 7-03(k), it shall be compacted by passing the tractor and
either roller specified in paragraph 7=04(a) over the layer 6 complete
passes of the tractor treads as defined in paragraph 7-04(b). If the
moisture content is greater or less than that required for optimum
compaction, the rolling shall be delayed until the proper moisture
content, as determined by the cantracting officer, has been reached,
The contractor -shall thoroughly roll the cmbankment at the Junctlons
of the pervious, selected pervious, sand and grovel backing, and ime
~ pervious sections, extending the rolling specified herein onto the
adjocent seetions of the’ embankmcnu to secure bonding of the sections
as directed by the controctlng cfflcer.
~. . (d) Tests for Compaction,  Samples of all embrmlanent mate=
rlbls for testing, both before and after placement and compacticn,
will be taken by the contracting officer at frequent intervals, and
from these tests, corrcctions, adjustments and modifications of
methods, materials, moisture content, or requircment for additicnal
cecmpaction w111 be made in order to secure the desired compacticn of
the materials. in the embankment, In taking these sanmplas the con=
tractor shall .supply labor requlred to assist the inspector, as
directed by the contracting officer, in-accordance with the require=
ments of paragraph 1-18, A
- , (e) Payment, Payment for all work in connecticn with the
preparutlon of the foundation for the dam embankment and the spread-
ing, mixing, scarifying, harrowing, sprlnkllnb, compactlng, removing
-objectionable stones or other material, and all other incidental work
required to.censtruct the gompacted earth fill sections of the em=-
‘bapkment in accordance with the specifications, except as specified
in paragraph 7=05(d), will be made at the contract unit price, Item
-No, 15, for the pervious and selected pervious mgxerlals, and Item Yo,
16 for the impervious material, as spplicables

.. 7=05, ~"ILL OVER AND AGAINST CONCRETE STRUCTURES.= (2) Senercl.
Backfill or other load shall not be placed -against or on top of con=
crete surfaces before the etplratlon of the ninimm number of days

. after placing the concrete indicated below, except when spe01flcally

,authorlzed by the contractlng offlcer.

Walls and vertlcal faces: 7 days
Conduits } 14 days

Suosequent to 14 days, but prlor to 28 days after- pla01ng concrete

in the conduits, no equipment except that needed for placing and
compacting fill on top of the conduits will be permitted to pass over
the conduits, and during this period fill placed to a depth of 4 feet
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immediately adjacent the top of the conduits shall placed as
specified in paragraph 7=05(c). The depth of backfill over the conm
crete conduits in the dem cmbanlment shall be sufficient, in the
opinion of the contracting officer, to permit passage of equipment
other than as specified above without inducing harmftl stresses or
vibrations in the concrete before passage of such cquipment will be

permitted, . ,

(b) Structure Backfill, Uncompacted, The term "structure
backfill, uncompacted" as used in these specifications applies to
backfilling excavations for concrete structures which are outside
the slope lines of the dom embaniment, Materials for uncompacted
backfill shall be free from roots, brush, or other objectionable
meterial and shall be obtained from required common excavation,

Wo frozen material shall be placed, nor shall backfill be placed on

.frozen surfaces. The contractor may be required to use sluicing or

Jjetting in its plecoment, -

(c) Structurc Buckrill, Compocted., The term "structure
backfill, compacted" as used in these specifications applies to
backfilling excavations for concrete structures which are in
general within the slope lines of the dem embenkment and where, in
the opinion of the contracting officer, it is impracticable to com-
poet the preseribed earth fill materionls by rolling., Metericls for
compacted backfill shall conform to the requirements of paragraph
7-03 for the respective types of earth £ill shown on the drawings
or as modificed by the controcting officer. The specified matericls
shall be ploeed in layers 4 inches in thickness before compaction,
tnd shall be wotted and tomped with power tampers of a type epnroved
by the contrecting officer to give compaction equal to thet required
for adjoining rolled fill cmboniment materisls of the same type,

(@) Measurement end Payment, The measurement for payment
for backfill will be made of the actual volume of backfill in place
as determined from surveys made before and after placing baclkfill,
Poyment for "Structure backfill, uncompacted" will be made at the
contract unit price, Item No, 13; for "Structure backfill, com=
pacted" at the contract wnit price, Item No. 14, '

7-06, ROCK FILL.-~ (a) General, The upstream and downstream
sections and the downstream terrace of the embankment, and the areas
on the east abutment as shown on the drawings, shall be constructed
of rock fill placed to the lines and grades shown on the drawings
or og modified by the contracting officer in accordance with para=
graph 7=02, The roclz £ill shall consist of & free-draining mixture
of sound rock from the required excavations or from borrow areas
(see paragroph 5-03). The largest rock in the rock fills shall be
not more than 1 cubic yard in volume, The different sizes shall be
well distributed throughout the rock fill, ¥ot more than 40 percent
of the rock fill above Elevation 389,0 M.S.L. on the upstream slope
of the dem embonkment ond above Elevation 389,0 M.S.L. on the east
abutment shell be composed of rock smaller then 3 cubic feet and the
meximum sige shall be 1/4 cubic yord., The inclusion of rock spalls
resulting from blasting operations will be permitted provided that
the spalls are free from send- or other overburden, Loose rock in
excavations shall be taoroughly washed, where nececsary, to ramove
silt, soand ond other objectionable overburden befere the rock is
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placed in the fill. Where rock fill is placed directly ozainst gravel
backing, sand and gravel backing, or filters, selected small sizes of
rock shall be placed adjacent to the sand, sand and gravel, or gravel
so that the dumping and placing of the rock fill will not disturb the
filter or backing. Rock fill on the cmbankuent and east abutment shall
be placed in approximately horizontal layers not exceeding 3 feet in
thickness as the earth fill progresses, and shall be kept at substan-
tially the same level as the earta f£ill, except that the p1¢cembnt of

- the rock fill on the cmbarkment sectlon constructed on the west terrace

prior to diversion of the river may be dclayed until the earth fill of
this section has been placed; - provided that the monner of placemunt

of the rock fill shall be smtlsfactory to the contracting officer and
provided that it shall be placod before diversion of the river is
started. Such hond pla01 g of the finished rock surface will be required
s will insure a reasonably smooth and continuous surfoce to the slope
lines shown on the drawings, or as modified by the contractlrr officer,
with a tolerance not oxccodlrg 49 inches.

- (b) Measurement ohd Payment. - leasurement of'rock £ill will
be nade in embarkment only between the slcme line ané gradc lines
shown on the drawings or ns modificd by the contrncting officer. Pay-
nent will be mode at the contract unit UTlCu, Itu“ No., 18, WﬂlCﬂADrle
shall include paynent for the sclection of materisls, washing, placing,
and 21l other work required for the completicn of 2ll rock fills in
accordance with these SpuCifiC”tiOﬁS. Separate poyment will be nade
for rock cxcoavation ags specifieslly provided in para agronh 5509(c).

-, 7-07. FILTERS.~ The filter on the fowndation wader the commpacted
pervious and selected nervious fill dewnstroam scctions of the dan em—
bankment, as shown on the drawings or as nodificd by the contracting.
officér,'ahull be 7 fect thick COU“flblng 3 courscs: The first or
bottom coursc shall be 2 feet of sand, the sccornd course snall be 3
feet of gravel laid on the first course, ond the third coursc sholl be
2 feet of sand laid on thc gravcele The filters on tho fou“h,ulon uader
the do"nstreon rock fill terrace as shown ox the drawings, or as nodi-
fied by the contracting o?zlcbr, shall be U4 feect th 1ick, conprising
2 courses: 2 feet of sand overlain by 2 feet of gravel, Sond for fil-
toru shall be graded as specified in paragropi, 8-06 for fine cgneretc

regute, except that the addition of finc sand to suw “?lj the deficicne—
cies in the percentrges of :aterial passing the No. 50 and No. 100
31evcs as specified therein for fine aggregate will not be required.
Groyel for filters snnll be coarsc concrete oggrogate with nmaxirun size
2 inches as specified n parngroph 807 except that size soparation

os specificd in pwraér“p 8-07(c) (2) will not be permitted. The filters
sholl be placed and protccted in o nonner subject to..the aporoval of the
contrﬂctlhb officor, so ns to insurc-that they will not be danaged dur—

£ the construction opvr(tlors. The coursecs in the filters under the
c0ﬂ9 ¢cted pervious and soluct“‘ pcrv1ou= fill cdovmstrean scctioas of
the den embankment shall be plﬁCOL scparately in horizontol loyers 12
inches thick before’ compection and shall be conprcted by passing the
trnctor specificd in paragroph 7~OL(H) over tho loyer 6 conplete
passes of the tractor treads as defined in porosranh 7-04(b), Tio
courses in the filters wader the Cormstroon rock fill terrace shell
be placed sbpwr‘tclv in horizontol layers 12 inches thick and ghall
not bc .con gﬂctga. The naterial in the filters sholl be horoughly
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= and uniformly moistened - sprinkling during placings M  urement

for filters will be made between the slope lines shown on the

- drawings or as modified by the contracting officer. Payment for
gravel for filters will be made at the contract unit price, Item
No. 21; for sand for filters at the contract unit price, Item No.

= 23, The contract prices Items 21 and 23 shall include payment for

all excavatlon, screening, stockpiling, hauling, placing and com-

pacting as well as stripping and final grading of the borrow areas’

No separate payment for excavation of materials, to be processed

will be mades

7—08. SAND AJD GRAVEL BACKING, =~ A layer of sand and gravel
Backing of the thickress shown on the drawings shall overlie the
earth fill and the stripped surface of the downstream portion of the
east abutment where indicated on the drawings or directed by the
- contracting officer: The material for the sand and gravel backing
chall be a wellegraded sand and gravel of which not less than 25
percent by weight shall be retained on the 1/Y—inch standard mesh .
sieve, and of the material passing the 1/4<inch standard mesh sieve,
not more than 5 percent by weight shall pass the No. 200 standard ‘
mesh sieve. The contractor shall select material conforming to
these requirements from Borrow Areas B or C in the manner specified |
in paragraph 5-07. The backing shall be placed in horizontal layers
of the same thickness as the per"1ous earth fill and rolled in a ”
similar manner. The layers shall be kept at substantially the same
- elevation as the earth fill and shall be thoroughly and uniformly
moistened by sprinkling during placing. Measurement for sand and
gravel backing will be made between the slope and grade lines shown
e on the drawings or as modified by the contracting officers’ Payment
for sand and gravel backing will be made at the contract unit price,
Item No. 15¢ Material for sand and gravel backing will also be paid
» for as excavation (see paragraph 5=07).

7~09; GRAVEL BACKING,. - A layef of gravel backing of the thicke

ness shown on the drawings shall be placed under rock fill where in-
dicated on the drawings or directed by the contracting officer, This °
backing shall be graded as specified for gravel for filters.in para~
graph J=-07. Gravel backing (except in the upstream cofferdam as speci-
- " fied in Section IV) shall be placed in horizontal layers which shall

not be rolleds The surface of the gravel backing shall be kept not -

more than 3 feet below the surface of the sand and gravel backing and
— shall be thoroughly and uniformly moistened by sprinkling during plac-
ing., The gravel backing will be measured in place to the slope and grade
lires indicated on the drawings or as modified by the contracting of-
ficer.s Payment for gravel backing will be made at the contract unit
price, Item Nos 21, which price shall include excavating, processing,
stockpiling, hauling and placing, as well as stripping and final gradlng
of the borrow areas . }

7=10. DRAINS. ~ (a) Drainage Trencnes on Terracese A dralnage
~ grench norral to the river shall be constructed in the right and left
-~ ‘terrace sections of the embankment foundations. Excavation and backfille
ing of the trenches shall be done in the dry, the method of dewatering
the trench to be selected by the contractor subject to the approval of
the contracting officer. The location, depth, bottom width, side slopes
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and 1imits of the trenches shall be as indicated on the draw1n55- provided
that the bottom elevation of the trench may be modlfled by the contracting
officer to limits 5 feet higher or lower than 1ndica+ed and provided that
the side slopes may be elther flatter or steever than indicated. on the draw-
ings as required by the method of construction subJect to llmltatlons deter-
mined'by the contracting officers A layer of sand’ 3 feet thick.conforming
to the requirements of paragraph 7~-07 for sand for filtérs shall be.placed
against the side of the trench. Thé balance of the trench shall be filled
with ‘gravel graded as specified for gravel for filters in paragraph 7-=07e. The
sand and the gravel fill shall be brought up simultaneously by depositing in
approximately 1l2-inch loose layers and shall be compacted dby a tractor con-
forming to the requirements of paragraph 7—Ou(a). Each layer of the f£ill
shall be covered by 6 complete passes of the tractor treads as defined in
paragraph 7-O4(b). Payment for excavation of the trenches on the terraces
will be made at the applicable contract unit price, Item Noe. 5 or No. 6.
Payment for sand and for gravel will be made at the contract unit prices,
Item No. 23 and Item No. 21, respectively. The measurement for payment for
both excavation and backfill will be made to the bottom width and to the
slopes indicated on the drawings and to the depth limits directed bdy the
contracting officer.

(b) Drainage Trench in River Bode A drainage trench in the founda-
tion of the river section of the embankment shall be constructed in the loca-~
tion and to the depth, bottom width, side slopes and Iimits as indicated on
the drawings; provided that the bottom elevation of the trench may be modified
by the contracting officer within limits 5 feet higher or lower than indicated
and provided that the side slopes will be permitted to assume the natural slopes
resulting from the excavation. The excavation may be made in the wet ‘provided
that the level of the water table in the vicinity shall be dram down to Ele-
vation 280 MeSsLs The trench shall be backfilled Wlth sand conforming to the
requirements of sand for filters as specified in paragraph =0T Paymeﬁt for
excavation of the trench.-in the river will be made at the contract unit ‘price,
Item No. 6e Payment for sand backfill will be mde at thé contract unit price,
Item No. 23+ The measurement for payment for both excavation and backfill will
be made to the bottom width and to the slopes indicated on the drawings and to
the depth limits directed by the contracting officers

(c) Cobble Gutters. Cobble gutters shall be constructed in the lo~
cations shown on the drawings .or-as directed by the contracting officers The
rock ‘for the gutters shall be sound rock obtained from required rock excavation,
The rock shall be hand placed to a minimum depth of 6 inches with broken joints
on gravel backing to line and grade to form a paved drain as shown .on the drawy-
ingse The gravel backing shall be placed with a minimum depth of 6 inches as
shown on the drawings and shall conform to the requirements of paragraph 7~09.
Payment for cobble gutters will be made at the contract unit price, Item No.
58, which prlce shall include shaping, furnishing and plac1ng gravel backing,
placing the rock, and all other work required. Payment will also be made sep-
arately for excavation of rock, as specified in Sectior V.’

“(d) Catch Basins. The cobble gutters on the side slope of the west
aoutment shall be provided with catch basins of the size and at the locations
shown on the drawingse The catch basins shall be connected as shown on the
drawings with l1l2-inch vitrified pipe drains. - Payment for catch. ba31ns will
be made at the respective contract unit prices for the materials’ requireds

(e) Pipe Drains. The contractor shall install 12-inch vitrified
pipe drains in the locations indicated on the drawings. The pipe shall con-
form to the requlrements of Federal Specification SS-P~361 for "Pipe; Clay,
Sewer," and- shall be laid to _the depths and grades directed by the contracting
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officer. Bell holes shall be excavated to insure that each pipe rests
firmly upon its bed for its entire length. All stones shall be removed
from the bed to a depth of 6 inches and the voids backfilled with suit-
able material woll compacted. The pipe connecting the catch basins

shall be caulked with jute or hemp and then carefully and thoroughly

filled with Portland cement mortar well rammed in with wooden caulking tool,
then overfilled and left with smooth finished surface. The mortar shall be
composed of 1 part Portland cement and 1 part sand with enough water added
to obtain the proper consistency. The pipe shall not be moved after the
joints are caulkedes The pipe drain along the west conduit near the stille
ing basin shall be laid in and backfilled with gravel and shall have 1/2
inch open jointse Payment for vitrified pipe drains will be made at the
contract unit price, Item Noe 59

7-11. PROTECTION STONE. - (a) Generals. Protection stone shall be
sound stone selected from the required rock excavation or borrow areas
(see paragraph 5-03) and approved by the contracting officer. Payment for
the rock excavation, including hauling, stockpiling, rehandling and disposal
where necessary, will be made under the respective contract unit prices for
rock excavation,

(b) Hand~Placed Riprap. Hand-placed riprap shall be used for
slope protection where indicated on the drawings or directed by the con~
tracting officers The riprap shall be laid on an 8-inch layer of gravel
backing as specified in paragraph 7-09. ' The riprap shall be 18 inches thick
measured normal to the slope or surface, unless otherwise dircecteds The
stones in general shall not weigh over 250 pounds each and not more than
10 percent of the whole shall weigh less than 15 pounds each. They shall
be of uniform shape so as to furnish an even, reasonably smooth face for
the surface of the riprap. The stone shall be hand placed close together
gencrally with greatest dimension normal to the slope. The stone shall be
roughly coursed with courses runninZ horizontally on slopese Riprap shall
be started at the foot of slopes and carried up course after course with the
stone dbreaking joints as far as practicable. The spaces between the larger
stones shall be filled with driven spalls so as to form a dense, compact
masse. At least one-half of the area of paving shall be composed of stones
having a depth equal to the thickness of the paving, and so far as practic-
able, shall be uniformly distributed so as to cover one~half the slope area
at any section where riprap is requireds Hand~placed riprap will be measured
to the slope and grade.lines shown on the drawings or as modified by the con-
tracting officer, and payment will be made at the contract unit price, Item

Noa 190
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